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Summary 
 
Children suffering from Juvenile Idiopathic Arthritis (JIA) are affected by their disease in 
several ways, influencing their health as well as their capabilities to participate in health-
promoting behavior. The Beatrix Children’s Hospital has developed a cognitive 
behavioral internet based intervention program named Reumaatjes@work. The 
intervention program is based on the Health Promotion Model of Pender. The objective is 
to stimulate children from 8 to 12 years affected by JIA to be more physically active. 
In the current study several variables that might play a role in the outcome of 
physical activity of children suffering from JIA were examined using the intervention of 
Reumaatjes@work. Data from a pilot study has been used. A control and intervention 
group were made using randomized selection. The variables involved were exercise 
barriers, self-worth, pain and the energy level. The effects of the intervention program on 
the variables were examined at the start and the end of the intervention program, which 
lasted for 17 weeks. During the intervention the children (n=33) completed internet 
assignments on a weekly basis and participated in four group sessions with their parents.  
 The results point out to a positive effect of the intervention program on physical 
activity. In addition, positive effects of the intervention program have been found on 
exercise barriers and pain.  
To examine for which children the intervention is most effective, high and low 
groups were made for each variable. The groups were compared on the degree and 
direction of change of physical activity. The results have indicated that the intervention 
program has a more desirable outcome for children experiencing a low level of exercise 
barriers, a high self-worth, a low level of pain and a high energy level. The study has 
indicated moderating effects of exercise barriers, pain and the energy level. 
Finally, to study any mutual relationships, correlation analyses were carried out at 
the first and second measurement. The results have indicated a reciprocal relationship 
between self-worth and physical activity within the intervention group, as hypothesized. 
In general the results point out to different relationships between the variables within the 
intervention group and control group. To conclude, mutual relationships between the 
variables involved in the study seem to be dependent of the presence of the intervention. 
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Samenvatting 
 
Kinderen met Juveniele Idiopathische Artritis (JIA) worden op meerdere manieren door 
hun aandoening geraakt. De ziekte beïnvloedt zowel hun gezondheid, als de 
mogelijkheden om te participeren in  gedrag dat de gezondheid bevordert. Het Beatrix 
Kinderziekenhuis te Groningen heeft een cognitief gedragsmatig bewegingsprogramma 
ontwikkeld genaamd Reumaatjes@work. Het interventieprogramma is gebaseerd op het 
Health Promotion Model van Pender en heeft als doel het activiteitenniveau van kinderen 
van 8 tot 12 jaar te verbeteren.  
In de huidige studie is data van een pilot studie geanalyseerd. Verschillende 
variabelen die van invloed zouden kunnen zijn op het fysieke activiteitenniveau van een 
kind zijn onderzocht. De onafhankelijke variabelen in het onderzoek zijn exercise 
barriers, zelfwaardering, pijn en het energieniveau. Het effect van het 
interventieprogramma op de verschillende variabelen is bestudeerd. Hierbij is gebruik 
gemaakt van een interventiegroep en een controleconditie, waar kinderen at random aan 
werden toegewezen. Relaties tussen de verscheidene variabelen en fysieke activiteit zijn 
eveneens onderzocht. De analyses zijn uitgevoerd aan het begin en aan het eind van het 
interventie programma, dat 17 weken duurde. Gedurende het programma maakten de 
kinderen wekelijks een opdracht op het Internet. Daarnaast participeerden de kinderen 
vier keer in een groepssessie met hun ouders.  
De resultaten wijzen in de richting van een positief effect van het 
interventieprogramma op fysieke activiteit. Positieve effecten op exercise barriers en pijn 
zijn eveneens gevonden. 
Om te onderzoeken voor welke kinderen de interventie het meest effectief is, zijn 
hoge en lage groepen gemaakt voor iedere variabele. De groepen werden vervolgens 
vergeleken met betrekking tot de mate en richting van verandering van fysieke activiteit. 
De resultaten geven weer dat het interventieprogramma effectiever lijkt te zijn voor 
kinderen met een laag niveau van exercise barriers, een hoge zelfwaardering, een laag 
pijnniveau en een hoog energieniveau. De studie wijst verder in de richting van 
modererende effecten van exercise barriers, pijn en het energieniveau.  
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Om onderlinge relaties te bestuderen zijn tenslotte correlatie analyses uitgevoerd 
tijdens de eerste en tweede meting. De resultaten ondersteunen de wederzijdse relatie 
tussen zelfwaardering en fysieke activiteit in de interventiegroep, zoals opgesteld in een 
hypothese. Over het algemeen geven de resultaten aan dat er verschillende relaties 
bestaan tussen de variabelen binnen de interventiegroep en controlegroep. Concluderend, 
de onderlinge relaties tussen de variabelen lijken afhankelijk te zijn van de aanwezigheid 
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1. Juvenile Idiopathic Arthritis: an introduction 
 
With countless DVDs on the market, an ever growing amount of self-help books and 
numerous programs on television about nutrition and exercise, health is evolving as a 
topic of public interest. The World Health Organization defines health as “a state of 
complete physical, mental and social well-being and not merely the absence of disease or 
infirmity”(World Health Organization, 1948). Health can be improved by health 
promoting behavior, such as physical activity.  
To children affected by Juvenile Idiopathic Arthritis (JIA) health is not obvious. 
The disease affects the children in various manners, influencing their health as well as 
their capabilities to participate in health-promoting behavior. The Beatrix Children’s 
Hospital, part of the UMC in Groningen, has developed a cognitive behavioral internet 
based intervention program called Reumaatjes@work to stimulate children from 8 up to 
13 years with JIA to be physically active. 
In the current study, several variables that possibly play a role in the outcome of 
physical activity of children affected by JIA will be examined with regard to the 
application of Reumaatjes@work.  
 
1.1 Juvenile Idiopathic Arthritis 
 
1.1.1 Diagnosis, treatment and course 
 
Juvenile Idiopathic Arthritis (JIA) is a chronic disease, with a prevalence of about one in 
every thousand children (Manners & Bower, 2002). The disease is characterized by 
inflammation of the joints and fluctuating periods in which the disease is active or 
inactive. Some of the complaints the children experience involve stiffness, pain and 
fatigue, which can lead to reduced participation in school and social activities 
(Schanberg, Gil, Kelly, Yow & Rochon, 2005).  
To be diagnosed with JIA, a child has to be under the age of 16 and the arthritis 
has to persist for more than six weeks (Dannecker & Quartier, 2009). Other causes of JIA 
have to be excluded. There are several subtypes of JIA which all present a different 
Master thesis Ilona Quaak  11
picture of the disease. Although not much is known about the cause of the disease, both 
environmental and genetic factors seem to be involved (Haas, 2010, Dannecker & 
Quartier, 2009). The disease does not impute a lifelong illness as about half of the 
patients overcome the disease. However, the consequences JIA can remain long after the 
remission of the disease.  
Treatment of children affected by JIA is complex and challenging. Where JIA 
used to be treated merely by pharmacotherapy, nowadays a more widespread treatment is 
advised (Danneker & Quartier, 2009). The view that children with JIA can experience 
social and psychological problems aside from the medical complaints they encounter, is 
growingly being disseminated into practice. Current treatments tend to be based on a 
multidisciplinary approach, in which pharmacotherapy, physical therapy and 
psychosocial support are being applied.   
 
1.1.2 Physical consequences of Juvenile Idiopathic Arthritis 
 
Despite intensive treatment many children with JIA experience complaints, even during 
inactive periods of the disease. Besides psychological and social effects, JIA influences 
physical abilities, such as the participation of a child in physical activities.  
Physical activity is defined as “any bodily movement produced by skeletal 
muscles that results in energy expenditure” (Caspersen, Powell & Christenson, 1985). It 
is considered a key component in the maintenance of a healthy lifestyle (Dugdill, Crone 
& Murphy, 2009). According to the latter authors, a positive relationship exists between 
physical activity and the prevention, treatment and management of chronic diseases. 
Moreover, participation in physical activity can improve musculoskeletal health in 
children and influence their well-being. Engaging in physical activity can therefore be 
seen as a form of health promoting behavior. 
Children with a chronic disease are limited in their physical activities, they are 
hypoactive (Bar-Or, 1986). Compared to healthy peers, children and adolescents affected 
by JIA also tend to have a decreased aerobic and anaerobic exercise capacity (Lelieveld, 
van Leeuwen, van Weert, van Brussel, Takken & Armbrust, 2007). In addition, Lelieveld 
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and colleagues (2008) found that, compared to healthy peers, adolescent patients with JIA 
have a lower activity level. 
Given the role of physical activity as a form of health promoting behavior in the 
prevention, treatment and management of chronic diseases, a model will now be 
discussed which gives more insight in the process of behavior, behavior change, and 
health promoting behavior in particular. 
 
1.2 The health promotion model of Pender 
 
The health promotion model of Pender was developed in the 1980s. The model reflects a 
theoretical perspective that examines the factors and relationships involved in health 
promoting behavior (Srof & Velsor-Friedrich, 2006). The health promotion model finds 
its foundations in the social cognitive theory by Bandura. This theory explains behavioral 
change within the interaction of three determinants: interpersonal factors, external factors 
and behavior. These determinants are specified by Bandura by the use of five concepts: 
knowledge, perceived self-efficacy, goals, perceived facilitators (benefits and barriers) 
and outcome expectancies (Bandura, 2004). Special attention should be given to the role 
of self-efficacy. Besides its own effect on health behavior, self-efficacy beliefs can 
influence outcome expectancy, goal setting and the barriers and facilitators people 
perceive when deciding to participate in physical activity. Hence, self-efficacy both 
directly and indirectly influences health behavior. As Bandura states, behavior is 
multidimensionally determined. The health promotion model of Pender reflects this 
theoretical perspective by emphasizing the role of biopsychosocial processes in health 
behavior (Srof & Velsor-Friedrich, 2006). According to Pender, three groups of 
determinants are involved, namely individual characteristics and experiences, 
situational/interpersonal influences and behavior specific cognitions and affects (figure 
1).  
Individual characteristics and experiences represent inborn features, such as 
gender, age and genetics, and experiences that indicate future behavior. To a large extent, 
these features are unchangeable. The group of situational and interpersonal factors 
includes those social and environmental aspects that influence health behavior. Finally, to 
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the category of behavior specific cognitions and affect belong perceived benefits and 
barriers to behavior, perceived self-efficacy and affect cues to behavior. Besides 
individual effects, the determinants interact with each other. In this way, the three groups 
of components determine behavior outcome and thus health promoting behavior. 
Commitment to the plan of action is also included in the model as health-promoting 
behaviors are more likely to be maintained over time when the commitment to a specific 
plan of action is greater (Frenn & Malin, 1998). 
  
Figure 1: The health promotion model of Pender 
 
The health promotion model of Pender appears to be an adequate model. Garcia and 
colleagues (1998) found that the variables as proposed by the health promotion model are 
significantly associated with physical activity. In addition, research endorses the utility of 
the model in the predicting health-promoting behavior among teens with chronic illness 
(Frenn & Malin, 1998). Moreover, according to the latter authors the model is useful in 
explaining physical activity health-promoting behavior among adolescents. Finally, it 
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seems valuable that the model holds a unique perspective which focuses on promoting 
health, not merely reducing health risks. 
Summarized, the health promotion model of Pender provides a valuable 
instrument in explaining and predicting health promotion behavior. As stated earlier, 
physical activity is a form of health-promoting behavior (Dugdill et. al, 2009). There are 
several factors that possibly play a role in determining health-promoting behavior. In 
continuation various variables will be discussed that might play a role in the outcome of 
physical activity in children with JIA.  
 
1.3 Variables involved in the determination of physical activity  
 
1.3.1 Exercise barriers self efficacy 
 
Physical activity is an important health-promoting factor. Perceived barriers to exercise 
are important factors in physical activity behaviour change (Nahas & Goldfine, 2003). In 
addition, reported barriers have a strong and consistent correlation with exercise (Sallis & 
Owen, 1999).  
In exercise barriers, a key role is given to self efficacy. Exercise barriers self 
efficacy is the degree to one believes he or she possesses the ability to overcome social, 
personal and environmental barriers to participate in exercise (Annesi, 2005).   
In a study of Annesi (2005), children between nine to twelve years old 
participated in a physical activity program called ‘Youth Fit For Life’. During the 
program, which was conducted for twelve weeks, children in the experimental group 
were stimulated to participate in physical activity. The children were guided by 
counsellors and supervisors, who leaded them during the activities. Correlation analyses 
showed that changes in exercise self-efficacy were significantly correlated to changes in 
physical activity. This implies a relationship between exercise barriers self efficacy and 
physical activity.  
Research about exercise barriers self efficacy in children with JIA is scarce. 
However, a study with Korean women with osteoarthritis did indicate that the women 
were less committed to a plan for exercise because of lower perceived exercise self-
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efficacy (Shin, Hur, Pender, Jang & Kim, 2006). Whether these results can be generalized 
to children with JIA has yet to be examined. 
Finally, exercise barriers may not be equally distributed among all ages. Research 
has indicated a decline in physical activity between the age of 10 to 16 (Strauss, 
Rodzilsky, Burack & Colin, 2001). The possibility exists that the perceived exercise 
barriers might be greater for these youngsters. As there has not been conducted any 
research in order to study this presumption, research in order to clarify the relationship 




Self-worth has been defined in many ways. Where some state that self-worth is a global 
feeling state about oneself, others claim that self-worth purely is a cognitive abstraction 
(Thompson & Dinnel, 2003). Three factors appear to determine people’s general sense of 
self-worth: positive and negative feelings about oneself, specific beliefs about oneself, 
and the way in which these beliefs are framed (Pelham & Swann, 1989). 
Self-worth appears to be related to physical activity. Neumark and colleagues 
(2003) found that changes in self-worth were associated with changes in physical 
activity. In addition, there is evidence that physical activity can give a boost to one’s self-
esteem (Stein, Fisher, Berkey & Colditz, 2007) In a study with healthy children in the age 
of 10 to 16, high levels of physical activities were related to an improved self-esteem 
(Strauss, Rodzilsky, Burack & Colin, 2001). On the other hand, a motivational view 
exists which claims that positive self-perceptions are motivators of behaviour (Biddle & 
Wang, 2003). Evidence thus gives rise to the presumption of the existence of a reciprocal 
relation between self-worth and physical activity.  
Research on the self-worth of children suffering from JIA does not provide a clear 
picture. In a Norwegian study Aasland and Diseth (1999) found that the global self-worth 
of adolescents in the age of 12 to 17 years old with JIA was not impaired as compared to 
their peer group. However, in a research of Müller-Godeffroy and colleagues (2005) 
evidence showed that children with JIA scored lower on a self-esteem questionnaire than 
their peer group, where adolescents did not reflect these differences.  
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As research does not provide a clear image of the role self-worth in JIA, it seems evident 




In JIA, pain is one of the most common symptoms children encounter. Pain can greatly 
impair daily functioning and the quality of life of children suffering from JIA. Not only 
does pain limit the activities they engage in, it also disrupts school attendance and 
contributes to psychosocial distress (Kimura & Walco, 2006). 
Pain is defined by the International Association of Pain (2007) as “an unpleasant 
sensory and emotional experience associated with actual or potential tissue damage, or 
described in terms of such damage”. There are five aspects that can be used to describe 
pain: duration and severity, the anatomical location, the involved body system and 
temporal characteristics.  
With respect to the level of pain children with JIA experience, evidence exists that 
pain experience and pain coping strategies are significantly different in children with JIA 
than in their healthy peers. In a study of 16 children with JIA and 14 healthy children 
research on self-reports indicated that children affected by the disease have a significantly 
lower pain tolerance than healthy children (Thastum, Zachariae & Herlin, 2001). 
Moreover, the study indicated that children suffering from JIA tend to use specific coping 
strategies, such as catastrophizing and distraction. The use of such coping strategies is 
related to pain tolerance. Children that engage in distraction, report a higher tolerance of 
pain than those who use the strategy of catastrophizing. Moreover, a significant inverse 
relation was found between the strategy of catastrophizing and tolerance to pain. Finally, 
it appeared that children with a low level pain typically involved in the strategy of 
distraction, where children with a high level of pain were more inclined to engage in 
catastrophizing.  
Although research indicates that pain experience and pain coping strategies are 
significantly different for children with JIA than for their healthy peers, pain is not 
necessarily related to the severity of the disease or to the diagnosis (Vuorimaa, Tamm, 
Honkanen, Konttinen, Komulainen & Santavirta, 2008). That is to say, different types of 
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JIA do not significantly differ from one to another with respect to the amount of pain they 
encounter. However, independently of the specific classification of JIA, many children 
affected by the disease continue to experience pain even after treatment. 
As research indicates, pain appears to be related to physical activity. Pain is a 
predictor of physical impairment (Ostile, Johansson, Aasland, Flatö & Möller, 2010). In a 
study of Guit and colleagues (2007), adolescents with chronic multoskeletal pain filled in 
self-reports about the level of pain they experienced. The study indicated that pain 
intensity is related to functional disability. In addition, Pitetti (1997) found that persons 
with joint involvement and related pain tend to be less active and fit than their peers. 
Moreover, in children with JIA joint pain is the leading cause of disability (Kimura & 
Walco, 2006).  
As pain greatly affects children with JIA and their physical activity, it seems 




In children affected by JIA fatigue is a common symptom. Even though fatigue is a rather 
vague phenomenon, it can be brought down to two main categories, namely physical- and 
mental fatigue (Hawley, Reilly 1997).  
Schanberg and colleagues (2005) found that, despite treatment, children with JIA 
experience fatigue in a day-to-day variation on a majority of days. Furthermore, 
compared to healthy controls, children affected by JIA tend to report more fatigue, 
regardless of disease activity (Ringold, Wallace & Rivara, 2009 & Ostile et al., 2010). 
This might be related to other factors, such as pain. In a qualitative study of Eyckmans 
and colleagues (2010) children reported being awake at night because of pain, in this way 
triggering fatigue. In addition, increased daily stress is significantly related to fatigue. To 
conclude, other factors might play a role in the revelation of fatigue.  
As evidence indicates, there appears to be a relation between fatigue and physical 
activity. In a study of children with JIA, fatigue appeared to influence their physical 
fitness (Eyckmans, Hilderson, Westhovens, Wouters & Moons, 2010). In a review of 14 
studies Puetz (2006) found a relationship between physical activity and feelings of energy 
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and fatigue, with a protective effect of physical activity against the latter two. Fatigue and 






Research has indicated that cognitive behavioural therapy is effective in the treatment of 
chronic pain (Eccleston, Malleson, Clinch, Connell & Sourbut, 2003). The Beatrix 
Children’s Hospital, part of the UMC in Groningen, has developed a cognitive-
behavioural intervention for children from 8 up to13 years old suffering from JIA, called 
Reumaatjes@work. The main objective of Reumaatjes@work is to improve children’s 
physical activity. The intervention lasts for 17 weeks and is internet-based. As research 
has indicated, internet-based interventions are less time-consuming, less expensive and 
are able to reach a large number of patients (Marcus, Nigg, Riebe & Forsyth, 2000).  
Reumaatjes@work has its foundations in the Health Promotion Model of Pender, 
which focuses on changing health behaviour. The three groups of determinants, namely 
individual characteristics and experiences, behavior specific cognitions and affects, and 
situational/interpersonal influences are integrated within the intervention program. 
Information about individual characteristics and experiences is obtained by asking the 
children to tell about prior successful experiences as well as unsuccessful experiences. By 
identifying and explaining benefits and barriers of physical activity the children gain 
insight in their specific behaviour cognitions. Moreover, self-efficacy and perceived 
affect of physical activity are identified and reinforced, in this way helping the children to 
become conscious of the specific thoughts and feelings they encounter with respect to 
physical activity. Finally, situational- and personal influences are integrated in the 
intervention by recognizing and using the influence of family and school. This is mainly 
done through the application of four group sessions in which the children and their 
caregivers participate.  
In order to stimulate commitment to the plan, the participants sign a contract at 
the beginning of the program. Moreover, the patients have to set ‘smart’ goals, which 
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have to be specific, measurable, attainable, realistic and timely. Smart goals do not only 





The intervention program Reumaatjes@work lasts for 17 weeks (Lelieveld et al., 2010). 
At the beginning of the program the children set a goal depending on their joint status and 
level of physical activity. Every week the child has to make an assignment at the website 
of Reumaatjes@work. The assignments have a different theme each week and concern 
social, physical and psychosocial facets of JIA. Animations, film, puzzles, spoken texts 
and brain twisters are used to clarify and illustrate the information. Moreover, when 
registering, each patient attains its own personal webpage which contains information 
about their fitness, joint status and current state of physical activity. 
The rheumatologist monitors the children and the patients receive a reminder by e-mail 
when they do not finish the assignment completely. Besides the assignments the children 
participate in four group sessions with their caregivers. By completing the intervention 
children gain insight in their disease and are stimulated to engage in physical activity.  
 
Table 1: Schedule Reumaatjes@work 
Week  Type of the task Theme 
  -1  Group session  Introduction 
   1   Internet assignment What is JIA? 
   2   Internet assignment How to tackle problems 
   3   Internet assignment Energy and fitness 
   4   Internet assignment Benefits and barriers of physical 
activity 
   5   Internet assignment Pain and physical activity 
   6   Internet assignment Setting goals 
   7   Internet assignment How to train 
   8   Group session Barriers and benefits of physical 
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activity 
   9   Internet assignment Taking responsibility 
 10   Internet assignment Chat box 
 11   Group session How to ask help from parents, friends 
and school 
 12   Internet assignment Support and being physically active 
together 
 13   Internet assignment How to be open about your JIA and 
ask for help 
 14   Internet assignment How to deal with set backs 
 15   Internet assignment Rewarding yourself 
 16   Internet assignment Retrospective  
 17   Group session Dealing with set backs and adjusting 
goals 
 
1.5 The current study 
 
1.5.1 Research questions 
 
In the current study all patients with JIA in the age of 8 to 12 that are registered in the 
Beatrix Children’s hospital have been selected. The patients and their caregivers have 
been asked to participate. Those who have agreed to participate subsequently have been 
allocated to either the control- or experimental condition by the use of randomized 
selection.  
In the present study, there are three main questions: 
 
 Is the intervention of Reumaatjes@work work effective?  
 For which children does the intervention program have a better outcome?  
 Are there any mutual relationships between physical activity, exercise barriers, 
self-worth, pain and fatigue? 
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In order to answer the three main questions, several research questions are being 
examined. In the current study the following research questions are being examined: 
 
 Is there an effect of Reumaatjes@work on physical activity, exercise barriers, 
self-worth, pain and fatigue? 
 What is the relationship between exercise barriers and physical activity? 
 What is the relationship between self-worth and physical activity? 
 What is the relationship between pain and physical activity? 
 What is the relationship between fatigue and physical activity? 
 What relationships exist between exercise barriers, self-worth, pain and fatigue? 
 
The first research question aims to examine whether the intervention program is 
successful, as stated by the first main question. It might be that the intervention program 
has a better outcome for specific groups of children. It is valuable to trace patterns that 
might advance the effectiveness of the program. Therefore, the relationships between the 
several variables and physical activity are being examined. Finally, in order to answer the 
main question whether mutual relationships exist between the variables involved, the 




In order to examine the first main question, whether the intervention program is effective, 
first the relationship between the intervention program and physical activity is studied. 
Research has illustrated significant associations between the variables as proposed by the 
health promotion model and physical activity (Garcia et al., 1998). Therefore, it is 
expected that Reumaatjes@work, which finds its basis in the health promotion model, 
will improve physical activity. In addition, it is hypothesized that children in the 
intervention group will show more progression than the children in the control group on 
physical activity.  
During the intervention program, attention is given to exercise barriers, self-
worth, pain and fatigue as well, for example in the Internet assignments. Therefore, the 
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influence of the intervention program on these variable is examined in order to decide 
whether the intervention program is effective or not. 
  To understand which children benefit the most from the intervention program, it is 
important to understand how the several variables are related to physical activity. With 
respect to exercise barriers and physical activity Annesi (2005) showed that changes in 
exercise self-efficacy are significantly correlated to changes in physical activity. This 
implies a relationship between exercise barriers self efficacy and physical activity.  
Regarding self-worth and physical activity, evidence points out that physical 
activity can boost one’s self-esteem (Stein, Fisher, Berkey & Colditz, 2007). On the other 
hand, the motivational view claims that positive self-perceptions are motivators of 
behaviour (Biddle & Wang, 2003). To conclude, evidence draws attention to the possible 
existence of a reciprocal relation between these factors. If this is true, this could mean 
that an investment in self-worth could also stimulate the physical activity level. The 
examination of such a relationship seems valuable in the current study.  
In children with JIA joint pain is the leading cause of disability (Kimura & 
Walco, 2006). Persons with joint involvement and related pain tend to be less active and 
fit than their peers. Moreover, pain intensity is related to functional disability (Guite, 
Logan, Sherry & Rose, 2007). Evidence indicates a causal relationship between pain and 
physical activity, with pain causing less participation in physical activities. Pain might 
serve as a moderator, with children who experience more pain being less inclined to 
engage in physical activity. The intervention program may be less effective for this 
group. 
In a study of children with JIA, fatigue appeared to influence physical fitness 
(Eyckmans et al., 2010). However, Puetz (2006) found that physical activity is protective  
against feelings of fatigue. Fatigue and physical activity appear to be involved in a 
reciprocal relationship, which will be investigated in the present study. 
The third main question in the present research is whether mutual relationships 
between the several variables exist. Examination of these mutual relationships is valuable 
as it provides insight in the processes of physical activity change. Moreover, with the 
examination of the combined- and interaction effects on physical activity, comprehension 
of the interplay of the factors involved can be obtained. Therefore, the relationships 
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between physical activity, exercise barriers, self-worth, pain and fatigue will be 
investigated. Pain and fatigue have repeatedly been found to co-occur, indicating a 
positive relationship between the two variables (Fishbaine, Cole, Cutler, Lewis, 
Rosomoff & Fosomoff, 2003). In addition, fatigue has been found to be associated with 
exercise barriers (Midtgaard et al., 2009) Finally, in a study of adolescents with 
musculoskeletal pain, self-worth significantly moderated the relationship between pain 






























In order to carry out the current study, all children diagnosed with JIA who are registered 
in the Beatrix Children’s Hospital (n=59) have been approached. The inclusion criteria of 
the study are that the children have mastered the Dutch language and that they have 
access to the Internet at home.  
The children and their caregivers have been asked to participate in the current 
study by means of a letter. The patients and caregivers who have given their consent to 
participate, have subsequently been allocated to either the experimental group or the 
control waiting list group by randomized selection. Subjects are allowed to withdraw 
from the study at any time.  
 
2.2 Materials  
 
In the current study, various scales are being used in order to measure physical activity, 
exercise barriers, self-worth, pain and fatigue. Each concept will now be discussed with 
reference to the materials being used for the assessment.  
 
2.2.1 Physical activity 
 
In the present study physical activity is assessed by means of a 7-day activity diary. In 
this procedure, physical activity is calculated by dividing the Total Energy Expenditure 
(TEE) by the amount of daily energy being used while being at rest (Body Metabolic 
Rates or BMR). By dividing the TEE by the BMR an indication of the physical activity 
level (PAL) is provided. In this way an indication with respect to the physical activity 
level of the participants can be provided, ranging from 1.5 to 2.5. A physical activity 
level of 1.5 means a child is sedentary, a physical activity level of 2.5 means a child is 
high active. Professional sportsmen have a physical activity level above 2.5.  
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2.2.2 Exercise barriers 
 
The level of exercise barriers is assessed by the Exercise Barriers Self-efficacy Scale for 
Children. This questionnaire aims to measure exercise barrier self efficacy. The scale is a 
self-report instrument which consists of ten items (Appendix I). Each item begins with 
the stem “I am sure I can exercise three times a week even if…”, (Annesi, 2005). 
Subsequently ,a sample item follows, such as: “The weather was bad” (environmental 
barrier), or “I was nervous being around other people” (social barrier). The child has to 
indicate whether he or she agrees with the statement on a Likert scale, ranging from 1 to 
5. Total scores range from 10 to 50, with a higher score indicating a lower level of 




In this study self-worth is measured by the Competentie Belevingsschaal voor Kinderen 
(CBSK). This questionnaire is developed for children in the age of 8 to 12 and aims to 
assess the way in which children experience themselves and how they estimate their own 
skills on a number of relevant life areas.  
The CBSK is a paper and pencil test consisting of six dimensions, from which 
only the scale ‘global self-worth’ is being used in the current study. The scale is made up 
by six items (Appendix II). Each item represents a statement. The children have to 
indicate the degree to which the sentence fits them. First, participants have to choose 
between two alternatives, for example: ‘Some children are happy with the way their lives 
go’ and ‘Some children are not happy with the way their lives go’. Subsequently, the 
children have to indicate the degree to which they agree with the sentence. This is done 
by choosing between two alternatives,  claiming that the statement is either ‘entirely true’ 
or ‘partly true’.  
After filling in the questionnaire a total score is being calculated by adding up all 
scores. In this way a total score is provided, ranging from 6 to 24. Subsequently, the total 
scores are being converted into percentile scores, with a range from 0 to 100. A higher 
score on the scale means that the participant has a higher self-worth. 
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2.2.4 Pain 
 
The concept of pain is being assessed by the scale ‘discomfort’ of the Childhood Health 
Assessment Questionnaire (CHAQ). This is a 100 millimeter Visual Analogue Scale 
(VAS), with “no pain” at one end of the scale and “severe pain” at the other end 
(Appendix III). The children have to indicate the degree of pain they experience once a 
day for a week, by putting a cross at the line. A range exists from 0 to 10 (measured in 
centimetres), with a higher score on the VAS indicating a higher amount of pain 




In the current study, fatigue is being assessed by measuring the energy level of a child. 
This is done by means of a digital Visual Analogue Scale (VAS). Participants have to 
indicate the level of energy they encounter by choosing a number from 0 to 10. The 
number represents the energy level the participants experience. The energy level is being 
assessed three times a day for a week: in the morning, the afternoon and the evening. A 
higher score on the scale indicates that the child experiences more energy and thus a 
lower level of fatigue.  
As fatigue is operationalized as the level of energy encountered, fatigue will be 




In the current study, participants had to fill in the questionnaires one month before the 
start of the intervention (t=0) and after six months (t=1), at the end of the intervention. 
All participants had to fill in the questionnaires, which were completed at the hospital. 
Help could be provided by students in order to clarify the questions. Parents however 
were not allowed to help as they could possibly influence the answers of their child.  
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In order to assess pain and fatigue a 7-day activity diary was used. The diary was 
completed at the start and at the end of the intervention. The 7-day diary also provided 
scores on physical activity, the dependent variable.  
The intervention program started with a group session, in which parents and their 
children were involved to discuss a disease-related theme. The four group sessions were 
alternated with internet assignments, which took place for 17 weeks. Each week had a 
different theme with a new assignment to accomplish (table 1 provides an overview). 
The control group did not participate in the intervention. This means that they did 
not make the tasks on the Internet nor did they join the group sessions. They were put on 
a waiting list. However, they did fill in the questionnaires at the beginning and at the end 
of the intervention. The information is summarized in figure 2 below. 
                             
 













In the current study, SPSS version 18.0 is being used in order to analyse the data. First, 
patient characteristics and descriptive statistics are calculated for the group as a whole. 
These are values of the first measurement, before randomization has taken place. 
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Subsequently, associations between the several variables at the first measurement 
(t=0) are calculated to see whether any relationships exist. A correlation analysis of 
Spearman’s rho has been chosen. 
Next, in order to examine differences between the intervention group and control 
group with regard to the several variables involved, the means, standard deviations and 
confidence intervals are calculated for all variables. Examination by means of QQ-plots, 
normality curves, descriptive statistics and the Kolmogorov-Smirnov test has shown that 
all variables can be approached as normal distributions. Therefore, to test the significance 
of the differences between the intervention group and control group, independent t-tests 
are executed. All calculations are executed for the first as well as the second 
measurement. It is valuable to see whether differences between the two groups result 
from pre-existing variations, or whether an effect of Reumaatjes@work exists. Besides 
studying differences between the intervention group and control group, differences within 
the intervention group and control group are also examined. By means of paired t-tests, it 
is examined whether significant differences exist between the first and second 
measurement for the intervention group and control group alone. The paired t-tests are 
carried out for all variables.  
Subsequently, difference scores are being calculated for each child in order to 
describe the differences in physical activity, exercise barriers, self-worth, pain and fatigue 
between the first and the second measurement. In this way, dynamic information about 
the pattern of change of all children is provided, as the degree and direction of change 
can be studied. Therefore, difference scores between the first and second measurement 
are reported for all variables, with corresponding standard deviations. Again, independent 
t-tests are carried out to test the significance of the differences between the intervention 
group and control group.  
 To gain more insight in the proportion of children that has improved, stayed 
consistent or deteriorated on the several variables, percentages are being calculated. This 
is done by firstly making up intervals for the variables, corresponding to improvement, 
stability or deterioration of the participants. Therefore, for each variable, the standard 
deviation belonging to the average difference score is calculated. Subsequently, the 
standard deviation is divided by two. The resulting number is extracted from or added up 
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to 0 in order to set up intervals, as a difference score of 0 would imply no change. 
Finally, the number and corresponding percentage of participants belonging to each 
interval is calculated.  
In order to compare children that score higher or lower on a certain variables with 
regard to the amount of physical activity they engage in, groups are being made. First, 
high and low groups are made for the several variables. The groups are made on the basis 
of the results of the questionnaires on the pre-test, where no differences between the 
children due to the intervention are to be expected. For exercise barriers, the median of 
35 is being used. For self-worth cut-off score of the 50th percentile is being used, as this 
marks the boundary between the lowest and highest 50%. For pain and fatigue, a cut-off 
score of 50 millimetres is used to divide the high and low group on the 100 mm VAS 
scale.  
After forming the groups, the children are compared on the difference scores of 
physical activity. In this way, one can examine whether children that score higher on a 
given variable, also show a higher difference score on physical activity. In addition, it is 
examined whether any differences between high and low groups apply to the intervention 
as well as the control group. To test the significance of the differences, independent t-
tests are being executed.  
Finally, in order to examine whether the relationships between the several 
variables have changed during the study, a second correlation analysis using Spearman’s 
rho is carried out. The correlation analysis is executed on the difference scores of the 
several variables involved for the intervention group as well as the control group. In this 
way dynamic information about the associations between the several variables is 








Master thesis Ilona Quaak  30
3. Results  
  
3.1 Patient characteristics 
  
In the current study, all children diagnosed with JIA who are registered in the Beatrix 
Children’s Hospital (n=59) have been approached to participate. Thirty-three patients and 
their caregivers have agreed to participate, which is equal to 56%. The patient 
characteristics, defined by age and sex, are depicted in table 2.  
In table 3, the means and standard deviations of the several variables are 
displayed for the group as a whole, before randomization has occurred.  
 
Table 2: Patient characteristics for the total group, divided by sex 
Characteristic N % Mean age Standard deviation 
Boy 4 12,1 11,3 1,89 
Girl 29 87,9 10,6 1,40 
Total 33 100 10,7 1,45 
 
Table 3: Descriptive statistics for the total group at the first measurement (t=0) 
Variable N* Mean sd Range 
Physical activity 33 1,60  0,14 1,35 - 2,02 
Exercise 
barriers¹ 
33 33,09  9,95 17 – 50 
Self-worth 28 51,00  26,49 4 – 99 
Pain 33 2,52  2,85 0 – 8,8 
Energy level 31 5,79 1,73 2,6 – 9,3 
* for self-worth, pain and exercise barriers, not all participants have filled in all of the 
questionnaires 
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3.2 Mutual relationships before randomization 
 
In order to examine associations between the variables at the first measurement, a 
correlation analysis has been executed. The corresponding values of the Spearman’s rho 
are displayed in table 4 below. 
 As table 4 shows, several significant associations exist at the first measurement. A 
significant positive relationship has been found between physical activity and exercise 
barriers. A higher score on the Exercise Barriers Self-efficacy Scale means less exercise 
barriers are encountered. Hence, a positive correlation implies that more physical activity 
is associated with less experienced exercise barriers. The same applies to the relationship 
between exercise barriers and energy level, which is  significant as well. A higher 
experienced energy level is related to less exercise barriers. 
With reference to exercise barriers and pain, a significant negative correlation has 
been found between the two variables. The less exercise barriers one encounters, the less 
pain is being experienced.  
With regard to the level of pain experienced, a significant negative association has 
been found with self-worth. This implies that, as one has a higher self-worth, less pain is 
being experienced. A significant negative correlation has also been found between pain 
and the energy level. As one experiences more pain, less energy is encountered.  
 









0,38*     
Self-worth -0,14  0,08    
Pain -0,27 -0,39* -0,41*   
Energy level  0,27  0,46**  0,25 -0,41*  
* the result is significant at the 0,05 level 
** the result is significant at the 0,01 level 
¹ a higher score on exercise barriers means less exercise barriers are encountered 
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3.3 Comparisons between the intervention group and control group on physical 
activity, exercise barriers, self-worth, pain and fatigue 
 
3.3.1 Comparisons between the intervention group and control group at the first 
measurement 
 
As the subjects have been randomly assigned to the intervention group and control group, 
no differences are to be expected at the first measurement, before the intervention has 
taken place. The patient characteristics of the two research groups are depicted in table 5.  
In table 6 the means and standard deviations of all variables at the first 
measurement are depicted for the intervention group and control group. As not all 
participants have filled in all of the questionnaires, the group sizes of the variables differ 
at the several measurements. Before randomization, no significant differences have been 
found between the intervention and control group with regard to physical activity, 
exercise barriers, self-worth, pain and the energy level. However, it is striking that the 
mean level of self-worth of children in the control group is higher than the mean level of 
self-worth of their counterparts in the intervention group. In addition, there seem to be 
differences between the means of exercise barriers and pain for the two groups. However, 
as the differences are not significant it is plausible that the two groups are equal at the 
first measurement.  
 
Table 5: Patient characteristics for the intervention group and control group, divided by sex 
Intervention group (n=17) Control group (n=16) Characteristic 
N % Mean 
age 
sd N % Mean 
age 
sd 
Boy 2  11,8 10,9 2,63 2 12,5 11,7 1,81 
Girl  15 88,2 10,6 1,46 14 87,5 10,7 1,39 
Total 17 100 10,6 1,52 16 100 10,8 1,41 
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Table 6: Means and standard deviations (sd) at the first measurement (t=0) for the intervention group and control group  
Intervention group (n=17) Control group (n=16) T-test Variable 
N Mean sd N Mean sd t-value DF p-value 
Physical activity 17 1,63 0,15 16 1,56 0,13 1,43 31 0,16 
Exercise barriers¹ 17 30,88 10,22 16 35,44 9,42 -1,33 31 0,19 
Self-worth 15 45,13 24,44 13 57,77 28,09 -1,27 26 0,21 
Pain  17 3,01 3,01 16 2,01 2,67 1,01 31 0,32 
Energy level 16 5,63 1,97 15 5,97 1,49 -0,53 29 0,60 
¹ a higher score on exercise barriers means less exercise barriers are encountered 
 
Table 7: Means and standard deviations (sd) at the second measurement (t=1) for the intervention group and control group 
Intervention group (n=17) Control group (n=16) T-test Variable 
N Mean sd N Mean sd t-value DF p-value 
Physical activity 15 1,89 0,25 16 1,74 0,17 1,88 29 0,07 
Exercise barriers¹ 17 32,59 7,76 16 32,50 8,91 0,03 31 0,98 
Self-worth 13 46,38 30,28 15 62,20 25,76 -1,49 26 0,15 
Pain  17 2,81 2,63 16 2,09 2,54 0,81 31 0,42 
Energy level 13 5,68 2,07 16 6,30 1,53 -0,92 27 0,37 
¹ a higher score on exercise barriers means less exercise barriers are encountered
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Table 8: Results of the paired t-test  within the intervention group and control group 
 
3.3.2 Comparisons between the intervention group and control group at the second 
measurement 
 
To examine any differences between the intervention group and control group after the 
intervention, means and standard deviations have been calculated at the second 
measurement for the two research groups. The descriptive statistics are reported in table 
7. The independent t-tests do not point out to a significant difference between the 
intervention group and control group on the level of physical activity, exercise barriers, 
self-worth, pain and fatigue. The level of self-worth remains higher for children in the 
control group. In addition, children in the control group experience a lower level of pain 
and a higher energy level than children in the intervention group. However, children in 
the intervention group do experience slightly less exercise barriers than their peers in the 
control group. The above results are not significant however. 
 
3.3.3 Comparisons within the intervention group and the control group between the first 
and the second measurement 
 
In order to examine any differences between the first and the second measurement within 
the intervention group and control group, paired t-tests have been carried out for all of the 
variables involved. As not all children have filled in all of the questionnaires, the number 
of pairs differs for some of the variables. Within the intervention group, 15 pairs have 
been compared on physical activity, 11 pairs have been compared on self-worth and 12 
Intervention group  Control group  Variable 
t-value DF p-value t-value DF p-value 
Physical activity -5,41 14 <0,001 -4,02 15 0,001 
Exercise barriers -0,62 16 0,55 1,35 15 0,20 
Self-worth 0,23 10 0,82 -1,01 11 0,33 
Pain  0,18 16 0,86 -0,14 15 0,89 
Energy level -0,09 11 0,93 -1,09 14 0,30 
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pairs have been compared on the energy level. Within the control group, 15 pairs have 
been compared on fatigue and 12 pairs have been compared on self-worth.  
As table 8 shows, within the intervention group only one significant result has 
been found between the first and the second measurement. A significant difference has 
been found for physical activity. The activity level of children in the intervention group is 
significantly higher at the second measurement compared to the first measurement. 
However, within the control group a significant difference between the first and the 
second measurement on physical activity has been found as well. This means that the 
intervention group as well as the control group show significant improvement in their 
physical activity level when comparing the first measurement to the second measurement.  
 With regard to exercise barriers, self-worth, pain and the energy level no 
significant differences have been found between the first and the second measurement 
within the intervention group or control group.  
 
3.3.4 Comparisons between the intervention group and control group of change between 
the two measurements 
 
The current results have not pointed out to an effect of the intervention program on 
physical activity, exercise barriers, self-worth, pain and fatigue at average group level. 
However, it could be relevant to examine the degree and direction of change of the 
children in the intervention group and control group. This could be highly informative, as 
dynamic information on the pattern of change for each child is provided in this way. For 
this purpose, in table 9 average difference scores between the first and second 
measurement are reported of all variables, with corresponding standard deviations. To 
examine whether any differences exist between the intervention group and control group 
with regard to the amount and direction of change, independent t-tests are executed. The 
results are subsequently included in table 9. 
 Even though no significant results are reported by the independent t-tests, several 
remarkable results can be found. Children in the intervention group make slightly more 
progression on the physical activity level. Moreover, children in the intervention group 
tend to show a decrease in the amount of exercise barriers experienced, where children in 
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the control group display an increase in exercise barriers. In addition, children in the 
intervention group seem to experience a somewhat lower level of pain, while their 
counterparts in the control group tend to experience slightly more pain. However, even 
though children in the intervention group as well as children in the control group tend to 
improve with regard to the energy level, the improvement is larger for children in the 
control group. In addition, children in the control group show a growth on their self-
worth, where children in the intervention group do not reflect this change.  
The results are not significant. Even though the results in general point out to 
positive effects of the program, no conclusions can be drawn on the basis of this single 
table.  
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Table 9: Average difference scores of t1 minus t0 (diff. score) and standard deviations (sd) for the intervention group and control group 
Intervention group (n=17) Control group (n=16) T-test Variable 
N Diff. 
score 
sd N Diff. 
score 
sd t-value DF p-value 
Physical activity 15 0,26 0,19 16 0,18 0,18 1,18 29 0,25 
Exercise barriers¹ 17 1,71 11,37 16 -2,94 8,74 1,31 31 0,20 
Self-worth 11 -1,91 27,22 12 9,50 32,5 -0,91 21 0,37 
Pain  17 -0,19 4,28 16 0,08 2,29 -0,23* 24,79 0,82 
Energy level 12 0,04 1,37 15 0,32 1,13 -0,58 25 0,56 
* Equal variances are not assumed as Levene’s test for equality of variances is significant 
¹ a higher difference score on exercise barriers means less exercise barriers are encountered 
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3.3.6 Comparisons between the intervention group and control group of improvement, 
stability and deterioration on the variables 
 
To gain more insight in the proportion of children that has improved, stayed consistent or 
deteriorated on the several variables, corresponding percentages have been calculated.  
The results are mixed. As table 10 shows, the percentage of children that improve 
on physical activity is higher in the intervention group than in the control group. 
Moreover, within the intervention group no children have deteriorated with regard to the 
physical activity level. The difference in improvement with regard to the amount of 
exercise barriers experienced is particularly striking. In the intervention group the amount 
of children that experience less exercise barriers at the end of the program is far larger 
than in the control group. The same applies to pain, where the percentage of children that 
improve is higher within the intervention group compared to the control group. In 
addition, the percentages of children that deteriorate on physical activity and exercise 
barriers are lower in the intervention group as well. However, for self-worth and the 
energy level, the opposite can be observed. For the former variables, more children in the 
control group improve compared to the intervention group.  
 
Table 10: Percentages of improvement, stability and deterioration within the intervention group 
and control group 
Intervention group Control group Variable 
Interval N % Interval N % 
Improved  (>0,10) 12 80 (>0,09) 11 68,75 
Stable (-0,10 – 0,10) 3 20 (-0,09 – 0,09) 4 25 
Physical 
activity 
Deteriorated  (<-0,10) 0 0 (<-0,09) 1 6,25 
Improved  (>5,69) 5 29,41 (>4,37) 3 18,75 
Stable (-5,69 – 5,69) 8 47,06 (-4,37 – 4,37) 7 43,75 
Exercise 
barriers 
Deteriorated  (<-5,69) 4 23,53 (<-4,37) 6 37,5 
Improved  (>13,61) 2 18,18 (>16.25) 5 41,67 
Stable (-13,61 – 13,61) 6 54,55 (-16.25 – 16.25) 4 33,33 
Self-
worth 
Deteriorated  (<-13,61) 3 27,27 (<-16.25) 3 25 
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Improved  (<-2,14) 5 29,42 (<-1,15) 2 12,5 
Stable (-2,14 – 2,14) 6 35,29 (-1,15 – 1,15) 11 68,75 
Pain* 
Deteriorated  (>2,14) 6 35,29 (>1,15) 3 18,75 
Improved (>0,69) 3 25 (>0,57) 9 60 
Stable  (-0,69 – 0,69) 6 50 (-0,57 – 0,57) 3 20 
Energy 
level 
Deteriorated  (<-0,69) 3 25 (<-0,57) 3 20 
* For pain, a negative difference score implies improvement 
 
3.4 Comparisons of high and low groups on physical activity 
 
3.4.1 Comparisons between the intervention group and control group of high and low 
groups on physical activity 
 
In order to compare children in the intervention group and control group that score higher 
or lower on the several variables with regard to the physical activity level, high and low 
groups have been formed on the basis of the first measurement, before the intervention 
has taken place. The children are being compared on the difference scores of physical 
activity. Table 11 shows some interesting effects. First, a significant result has been 
found for pain. Children in the intervention group who experience a low level of pain 
show a significantly higher difference score on physical activity than their peers in the 
control group. Although both groups show a higher activity level at the second 
measurement, children in the intervention group show significantly more progression.  
The reverse effect, although not significant, can be observed for children 
experiencing a high level of pain. Children in the control group who experience a high 
level of pain at the first measurement make more progression with regard to the physical 
activity level than their counterparts in the intervention group. It thus seems that for 
children with a low level of pain the intervention has a more desirable outcome than for 
children experiencing a high level of pain.  
A similar result has been found for the energy level. Children in the intervention 
group who experience a high level of energy show a significantly higher difference score 
on physical activity than their peers in the control group. Again, the reverse can be 
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observed for children experiencing a low level of energy. The intervention seems to have 
a more desirable outcome for children experiencing more energy. The same result, 
although not significant, has been found for self-worth. Children with a high self-worth 
seem to make more advantage of the intervention than children with a low self-worth.  
With regard to exercise barriers it does not seem to be of importance whether a 
child experiences a high or low level of exercise barriers, the intervention group shows 
more progression on the physical activity level than the control group. However, the 
results of table 11 should be interpreted with caution, as the group sizes are not equal. 
With reference to self-worth for example, there are 5 children in the intervention group 
who are classified by a high self-worth, versus 10 children in the control group. The same 
applies to exercise barriers, where the group also sizes differ. 
 
3.4.2 Comparisons within the intervention group and control group of high and low 
groups on physical activity 
 
In order to compare the high and low groups within the intervention group and control 
group, independent t-tests have been executed. As the results in table 12 show, a 
significant result has been found with regard to the energy level within the intervention 
group. Children in the intervention group who experience a high level of energy have a 
difference score on physical activity which is more than two times as high as the 
difference score of children with a low level of energy. A similar effect has been found 
for pain. Children in the intervention group experiencing a low level of pain show a 
difference score on physical activity which is nearly two times larger than the difference 
score of children with high levels of pain. Although this difference is not significant, it 
does seem to be relevant as the result does provide implications with reference to the 
effectiveness of the program for specific groups, as will be discussed in the discussion. 
Within the control group, a significant difference has been found between children 
with a high level of pain and children with a low level of pain. This means that children 
in the control group with a high level of pain make significantly more progression on 
physical activity than their counterparts with a low level of pain. The same effect, 
although not significant, has been found for self-worth. Within the control group, children 
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with a low self-worth show an average difference score on physical activity which is 
more than two times as high than the average difference score of children with a high 
self-worth.  
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Table 11: Average difference scores on physical activity and standard deviations (sd) for the intervention group and control group for high and 
low groups of exercise barriers, self-worth, pain and the energy level 
Intervention group (n=17) Control group (n=16) T-test Variable 
N Diff. 
score 
sd N Diff. 
score 
sd t-value DF p-value 
High 9 0,23 0,19 6 0,22 0,19 0,96 7 0,37 Exercise 
barriers¹ Low 6 0,32 0,18 10 0,16 0,19 0,73 7 0,49 
High 5 0,33 0,17 10 0,15 0,15 2,05 13 0,06 Self-worth 
Low 8 0,24 0,21 3 0,38 0,21 -0,93 9 0,38 
High 5 0,16 0,16 4 0,35 0,07 -2,18 7 0,07 Pain  
Low 10 0,31 0,19 12 0,13 0,18 2,34 20 0,03* 
High 8 0,37 0,18 11 0,17 0,21 2,12 17 0,049* Energy level 
Low 6 0,17 0,09 4 0,24 0,10 -1,08 8 0,31 
* the result is significant at the 0,05 level 
¹ children in the group ‘high exercise barriers’ experience a high level of exercise barriers, children in the group ‘low exercise barriers’ experience 





Table 12: results of the t-tests to compare means of the high and low groups within the intervention 
group and control group 
*The result is significant at the 0,05 level 
 
3.5 Mutual relationships at the second measurement 
 
To examine whether the associations between the several variables have changed during the 
study, a second correlation analysis has been carried out on the difference scores of the 
variables. In this way dynamic information about the associations between the several 
variables is provided. Table 13 shows the values of Spearman’s rho, for both the intervention 
group as well as the control group. The significance level has been set to the 0,15 level as the 
number of participants is rather small, making it more difficult to detect existing differences.  
As table 13 depicts, a significant correlation exists between the difference scores of 
pain and the energy level within the control group. No causal inferences can be drawn. 
However, the result does indicate that as the difference score on energy level increases, the 
difference score on pain decreases. The results do not necessarily imply that less pain is being 
experienced at the second measurement when a child has encountered an increase of energy 
between the two measurements. The results do point out however to a restricting influence of 
the energy level on the increase of the pain. When a child experiences an increase of energy, 
the increase of pain is being limited. The same relationship, although not significant, has been 
found within the intervention group. 
With regard to self-worth an interesting result has been found. Within the intervention 
group a positive correlation has been found between the difference scores of self-worth and 
physical activity. The more progression a child makes on the physical activity level, the more 




Intervention group  Control group  Variable 
t-value DF p-value t-value DF p-value 
Exercise barriers¹ -0,93 13 0,37 0,70 14 0,50 
Self-worth -0,74 11 0,48 2,10 11 0,06 
Pain  1,52 13 0,15 -2,36 14 0,03* 
Energy level -2,32 12 0,04* 0,66 13 0,52 
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Table 13: Correlation analysis on the difference scores of physical activity, exercise barriers, self-












 0,10 0,52* 0,42* -0,50* 
Exercise 
barriers¹ 
-0,13  -0,25 0,28 0,25 
Self-
worth 
0,43 -0,16  -0,06 -0,41 












0,05 0,48* 0,04 -0,52*   
* the result is significant at the 0,15 level 
¹ with regard to exercise barriers, a positive correlation means that less exercise barriers are being 
encountered 















4. Conclusion and discussion 
 
In the current study data from a pilot study has been used. Three main questions have been the 
subject of this study. These questions are: 
 
1) Does the intervention of Reumaatjes@work work?  
2) For which children does the intervention program have a better outcome?  
3) Are there any mutual relationships between physical activity, exercise barriers, self-
worth, pain and fatigue? 
 
To answer the three main questions, the relationships between physical activity, exercise 
barriers, self-worth, pain and fatigue were examined within the framework of 
Reumaatjes@work. The research questions to be discussed are: 
 
1) Is there an effect of Reumaatjes@work on physical activity, exercise barriers, self-
worth, pain and fatigue? 
2) What is the relationship between exercise barriers and physical activity? 
3) What is the relationship between self-worth and physical activity? 
4) What is the relationship between pain and physical activity? 
5) What is the relationship between fatigue and physical activity? 
6) What relationships exist between exercise barriers, self-worth, pain and fatigue? 
 
The first research question aims to examine whether the intervention program is successful, as 
stated by the first main question. It might be that the intervention program has a better 
outcome for specific groups of children. It is valuable to trace patterns that might advance the 
effectiveness of the program. Therefore, the relationships between the several variables and 
physical activity are being examined. Finally, in order to answer the main question whether 
mutual relationships exist between the variables involved, the relationships between exercise 
barriers, self-worth, pain and the energy level are examined.  
Next, the three main questions will be answered. First, conclusions will be drawn. 
Subsequently, the  research questions and corresponding hypotheses will be discussed within 
the light of the main questions. Finally, relevant findings will be reported and  





First, the results point out to a positive effect of the intervention program on physical activity. 
However, a positive effect on physical activity has also been observed within the control 
group. 
In addition, the results point out to a positive effect of the intervention program on the 
level of exercise barriers. Moreover, the intervention seems to have a more desirable outcome 
for children with low levels of experienced exercise barriers, pointing in the direction of 
exercise barriers as a moderator. Thus, the intervention program seems effective in reducing 
the level of exercise barriers, which subsequently is related to a higher physical activity level.  
  With regard to self-worth, the results have not indicated an effect of 
Reumaatjes@work on self-worth. However, the intervention program does appear to be more 
effective for children characterized by a high self-worth. Physical activity and self-worth 
seem to be involved in a reciprocal relationship. The more the self-worth of the child 
increases, the more progression a child makes on physical activity as well and vice versa. It 
seems inevitable. As self-worth and physical activity are positively related and the 
intervention is more effective for children with a high self-worth, it seems crucial to include a 
different method in the intervention program, aiming to improve the self-worth of children 
affected by JIA. 
 Concerning pain, a similar result has been found. The current study does not point to 
an effect of the intervention program on pain. However, the intervention program appears to 
be more effective for children experiencing a low level of pain. Nevertheless, although the 
intervention program seems to be more effective for children experiencing a low level of pain, 
the children do tend to experience more pain when they make more progression on their 
physical activity. To conclude, it seems valuable to integrate a different method that strives to 
reduce pain, in the current intervention program. When the intervention program succeeds to 
reduce the level of experienced pain, more progress can be made with reference to the 
physical activity level as well.  
 Finally, regarding the energy level, the intervention program has not proven to be 
effective in stimulating the energy level. However, the results have pointed out to a possible 
moderating function of the energy level. The intervention program appears to have a more 
desirable outcome for children experiencing a high level of energy. Nevertheless, when a 
child is more physically active, the child experiences less energy as well. It therefore seems 
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inevitable to add a method which attempts to stimulate the energy level when the children are 
improving their physical activity level.  
 Finally, the mutual relationships between the several variables involved in the study 
seem to be dependent of the presence of the intervention. The results depict different 
relationships within the intervention group and control group for the variables involved. To 
conclude, the intervention program seems to alternate the existing relationships between the 
several variables. An effect of Reumaatjes@work on the relationships between the variables 
involved is therefore indicated.  
 
4.2 Effectiveness of the intervention program 
 
4.2.1 The effects on physical activity 
 
In order to study whether the intervention program works, first the effect of the intervention 
program on physical activity has been examined. The intervention program 
Reumaatjes@work finds it roots in the Health Promotion Model of Pender. Garcia and 
colleagues (1998) have found that the variables as proposed by the health promotion model 
are significantly associated with physical activity. Hence, it was hypothesized that the 
intervention program Reumaatjes@work would promote physical activity, showing more 
progression for the intervention group than for the children in the control group. 
 The results point out to a positive effect of the intervention program on physical 
activity. The hypothesis seems to be supported. Within the intervention group a significant 
difference has been found between the scores on physical activity at the first and the second 
measurement. Moreover, in the intervention group none of the children have deteriorated on 
physical activity. In addition, 80% of the children in the intervention group shows an 
improvement on physical activity, versus 68,75% of the children in the control group.  
The current research has provided some surprising results with reference to physical 
activity. A significant difference has been found for the control group between the scores on 
physical activity at the first and second measurement. As the intervention group as well as the 
control group have improved with regard to physical activity, it seems essential to investigate 
the cause of this phenomenon. It is possible that merely being part of a research influences the 
physical activity level of a child, pointing out to the existence of the Hawthorne-effect. This 
should be investigated more profoundly. Children in the control group have to be less aware 
of the fact that they are part of the study and that the questionnaires are being used for the 
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research. In this way it could be examined whether merely knowing that one is a part of the 
study makes a difference with regard to physical activity.  
 
4.2.2 The effects on exercise barriers, self-worth, pain and the energy level 
 
In the current study the results point out to a positive influence of the intervention program on 
exercise barriers. With regard to pain, self-worth and the energy level, further research is 
recommended. 
The results of the present study indicate a positive effect of the intervention program 
on the level of experienced exercise barriers. The number of children in the intervention group 
improving on exercise barriers is higher compared to the control group. In addition, the 
difference score on exercise barriers of the intervention group is positive whereas the 
difference score of the control group is negative. This means that children in the intervention 
group tend to improve with reference to the amount of exercise barriers encountered, where 
their peers in the control group tend to experience more exercise barriers at the second 
measurement. To conclude, the results point out to a positive effect of the intervention 
program on the level of exercise barriers.  
With regard to the level of pain and the level of energy, children in the intervention 
group tend to experience less pain at the end of the intervention program, where children in 
the control group tend to experience more pain. This is reflected by a negative mean 
difference score of children in the intervention group whereas the mean difference score of 
their counterparts in the control group is slightly positive. However, the differences are small, 
making it impossible to draw any conclusions. To conclude, more research is recommended. 
 With regard to self-worth, surprising results have been found. Within the control group 
more children improve with reference to their self-worth compared to the intervention group. 
In addition, children in the control group show more progression regarding their self-worth as 
well, reflected by a higher difference score. The former results are unexpected. However, 
although more children in the control group improve on self-worth, no more children 
deteriorate in the intervention group. Moreover, at the start of the intervention program, 
children in the control had a self-worth of 12 points higher than children in the intervention 
group. This might have influenced the results. It does seem to be of importance however, to 
examine the relationship between self-worth and physical activity more profoundly, as will be 
discussed in the next paragraph.  
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4.3 The effects of the intervention program on physical activity for specific groups 
 
In order to determine for which people the intervention program has a more desirable 
outcome, high and low groups have been made within each variable. The several groups have 
been compared on their physical activity level.  
The current study has indicated that the intervention program might be more effective 
for children with low levels of experienced exercise barriers, a high self-worth, a low level of 
pain and a high level of energy.  
In the current study, it was hypothesized that children experiencing high levels of 
exercise barriers would be less inclined to engage in physical activity. The results have indeed 
pointed out to the possible existence of a moderating function of exercise barriers. Children in 
the intervention group experiencing high levels of exercise barriers have a lower difference 
score on physical activity than their peers with low levels of exercise barriers. Moreover, the 
mean difference score on physical activity is two times as high for children with low levels of 
exercise barriers in the intervention group than the mean difference score of their counterparts 
in the control group. Thus, the intervention seems to have a more desirable outcome for 
children with low levels of experienced exercise barriers, pointing in the direction of exercise 
barriers as a moderator. To conclude, the hypothesis is supported by the current results. 
With regard to self-worth, children in the intervention group with a high self-worth 
have a higher difference score on physical activity than children in the intervention group 
with a low self-worth. Interestingly, for the control group the reverse effect has been found. 
Children in the control group with a low self-worth make more progression on physical 
activity than children in the control group with a high self-worth. This result emphasizes that 
the nature of the relationship between self-worth and physical activity might differ for the 
intervention and control group. For the present, the results point out that the intervention 
program might have a more desirable outcome for children characterized by a high self-worth. 
  With regard to pain, Kimura and Walco (2006) have stated that joint pain is the 
leading cause of disability in children with JIA. Persons with joint involvement and related 
pain tend to be less active and fit than their peers. Moreover, pain intensity is related to 
functional disability (Guite et al., 2007). Evidence indicates a causal relationship between 
pain and physical activity, with pain causing less participation in physical activity. Therefore, 
pain was expected to serve as a moderator, with children who experience more pain being less 
inclined to engage in physical activity.  
 49
The current findings indicate that for children with a low level of pain the intervention 
program has a more desirable outcome on physical activity than for children experiencing a 
high level of pain. Children in the intervention group who experience a low level of pain show 
a difference score on physical activity which is nearly two times as high as the difference 
score of children in the intervention group experiencing a high level of pain. Moreover, 
children in the intervention group who encounter a low level of pain make significantly more 
progression on physical activity level than their counterparts with low levels of pain in the 
control group. The reverse effect, although not significant, has been observed for children 
with high levels of pain. Children in the control group who encounter high levels of pain tend 
to show more progression on physical activity than children in the intervention group. 
Concluding, the results support the hypothesis that pain might function as a moderator. The 
results point out that intervention program seems to be more effective for children 
experiencing a low level of pain.  
 Regarding fatigue, children in the intervention group experiencing a high level of 
energy tend to show significantly more progression on physical activity than children with a 
low level of energy. This implies that children with a high level of energy make more 
progress on physical activity than children with a low level of energy. In addition, children in 
the intervention group with a high level of energy improve significantly more on physical 
activity than children with a high level of energy in the control group. The reverse result, 
although not significant, has been found for children who encounter a low level of energy. 
Children in the control group with a low level of energy tend to improve more on physical 
activity than their counterparts in the intervention group. Concluding, the results point out to a 
possible moderating function of the energy level. The intervention program appears to have a 
more desirable outcome for children experiencing a high level of energy.  
  
4.4 Mutual relationships of physical activity with exercise barriers, self-worth, pain and 
the energy level 
 
4.4.1 Correlations of physical activity with exercise barriers, self-worth, pain and the energy 
level 
 
To obtain insight in the process of physical activity change, it is valuable to know how the 
several variables involved in the current study interact.  
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First, self-worth seems to be related to physical activity. Neumark and colleagues 
(2003) found that changes in self-worth were associated with changes in physical activity. 
Moreover, evidence exists that physical activity can give a boost to one’s self-esteem (Stein, 
Fisher, Berkey & Colditz, 2007). On the other hand, the motivational view claims that 
positive self-perceptions are motivators of behaviour. The findings gave rise to the hypothesis 
that a possible reciprocal relationship would exist.  
Even though no significant correlation has been found at the first measurement, at the  
second measurement, a significant positive relationship has been found for the intervention 
group between the difference scores of self-worth and physical activity. The more a child 
grows on self-worth, the more the child improves on the physical activity level as well. As the 
significant associations are not reflected by the control group, the results point out to the 
existence of the relationship exclusively within the framework of Reumaatjes@Work. Within 
the intervention group, the intervention program appears to boost the self-worth of a child, as 
the correlation analysis has shown. The more the self-worth of the child increases, the more 
progression a child makes on physical activity as well and vice versa. As the results have not 
pointed out to an effect of Reumaatjes@work on self-worth it appears essential to consider 
including other methods striving to improve the self-worth.  
Regarding pain, pain intensity is related to functional disability (Guite, Logan, Sherry 
& Rose, 2007). Evidence indicates a causal relationship between pain and physical activity, 
with pain causing less participation in physical activities. Pain might serve as a moderator, 
with children experiencing more pain being less inclined to engage in physical activity.  
The results have shown that within the intervention group the difference scores of 
physical activity are significantly correlated to the difference scores of pain. This means that 
when a child makes more progression on physical activity, more pain is experienced as well. 
To conclude, although the intervention program seems to be more effective for children 
experiencing a low level of pain, the children do tend to experience more pain when they 
make more progression on their physical activity. As the intervention program has not proven 
to be effective in reducing the level of pain, it seems inevitable to include a different method 
aiming to decrease the level of pain.  
In a study of Eyckmans et al. (2010) with JIA, fatigue appeared to influence physical 
fitness. On the other hand, physical activity has a protective effect against fatigue (Puetz, 
2006). In the current study it was hypothesized that the energy level and physical activity  
might be involved in a reciprocal relationship.  
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In the current study, a significant negative relationship has been found at the second 
measurement for the intervention group between the difference scores of physical activity and 
the energy level. This means that when a child is more physically active, the child experiences 
less energy as well. On the other hand, the result also implies that a decrease in physical 
activity is accompanied by an increase in energy. To conclude, it might be that the 
intervention program is more effective for children with a high level of energy, however, the 
children do experience less energy when they are more physically active.  
In a study of Annesi (2005), exercise barriers were significantly correlated to physical 
activity. In addition, Sallis & Owen (1999) found a strong and consistent relationship between 
exercise barriers and exercise. This led to the expectation that exercise barriers and physical 
activity would be significantly correlated.  
The results of the present study have shown a significant relationship between the 
exercise barriers and physical activity at the first measurement, before the start of the 
intervention. However, no significant correlations have been found at the second 
measurement. Therefore, the hypothesis of a reciprocal relationship between exercise barriers 
and physical activity has not been supported. To conclude, even though the intervention 
program seems to be effective in reducing the experienced exercise barriers, the results do not 
point out to a relationship between exercise barriers and physical activity.  
 
4.4.2 Correlations between exercise barriers, self-worth, pain and the energy level 
 
With regard to the relationships between exercise barriers, self-worth, pain and the energy 
level, correlation analyses have been carried out. Pain and fatigue have repeatedly been found 
to co-occur, reflected by a significant positive relationship between the two variables 
(Fishbaine, Cole, Cutler, Lewis, Rosomoff & Fosomoff, 2003). In addition, fatigue has also 
been found to be associated with exercise barriers. Midtgaard and colleagues (2009) state that 
fatigue is a type of exercise barriers, thus being part of a broader construct. Finally, in a study 
of adolescents with musculoskeletal pain, self-worth significantly moderated the relationship 
between pain and physical activity (Guite, Logan, Sherry & Rose, 2007).  
A correlation analysis has been carried out at the first and at the second measurement. 
At the first measurement, significant relationships have been found between pain and self-
worth, pain and exercise barriers, pain and the energy level, and the energy level and exercise 
barriers for the entire group.  
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  At the second measurement, a correlation analysis has been carried out on the 
difference scores of the variables involved for the intervention group and control group. In 
this way, it could be examined whether a change in one variable is related to change in 
another variable.  
The correlations at the first measurement are not reflected by significant correlations 
between the difference scores of the several variables at the second measurement within the 
intervention group. However, the significant correlations between the energy level and pain, 
fatigue and exercise barriers and self-worth and pain are reflected at the second measurement 
for the control group.  
The results depict different relationships within the intervention group and control 
group for the variables involved. To conclude, the mutual relationships between the several 
variables involved in the study seem to be dependent of the presence of the intervention. For 
example, during the intervention program attention is given to the self-worth of the children 
by means of internet assignments and group sessions. As a result of the program, it is possible 
that the relationship between self-worth and physical activity changes, resulting in a growth 
on self-worth when a child is more physical active. The same applies to other correlations. It 





Even though the current research has shown several interesting results, the study has some 
limitations. First, the sample size was rather small (n=33). This reduces the power of the 
study, making it harder to find any differences if they exist. By consequence, very few 
significant results have been found, although indications have been found that differences do 
exist. An example is the correlation analysis on difference scores, where rather high 
correlations were found. Due to the small sample size, the power is reduced, making it more 
difficult to find relevant differences when these do exist. Therefore, a larger sample is 
necessary.  
 In addition, for several variables the initial values differed between the intervention 
group and control group. For example, at the first measurement the self-worth of children in 
the control group was higher than the self-worth of children in the intervention group. This 
might have influenced the results, distorting the differences that have been found.  
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 During the analysis, there was a notable amount of missing data. One participant was 
completely missing (unit non-response). Most of the time however, the children did not 
response to some of the questions (item non-response) or failed to answer the questionnaires 
in the correct way, especially in the CBSK. For example, children would give two answers to 
only one question. The information could not be analysed anymore, resulting in missing data. 
Missing data influences the power of the study. It seems plausible that the children did not 
understand how to answer the questions correctly, resulting in lost data. To conclude, it seems 
essential to be more aware of any data missing. The children participating in the study need 
better guidance. Therefore, the project leader should instruct the participant before answering 
the questionnaires. Moreover, afterwards it should always be checked whether the 
questionnaires are completely filled in.  
 Finally, not all data from the follow-up study was available. Therefore, only the data 
from the first two measurements has been used in the analysis. However, it could be valuable 
to examine the effect of Reumaatjes@work after the ending of the program. In this way, the 
effect of the intervention program over time could be examined. This could provide valuable 
information which could be used to improve the intervention program. 
 
4.6 Future studies 
 
Keeping in mind the results of the current study, it seems inevitable to make use of a larger 
sample. The study has pointed out to several relevant effects, although not significant. As the 
prevalence of Juvenile Idiopathic Arthritis is rather low, it appears valuable to examine the 
effects in multiple centre studies. In this way better use can be made of a larger sample in 
order to increase the power and draw conclusions. 
 In the current study data from a pilot study as been used. Recently, new trials have 
started in multiple centres in Utrecht and Groningen. In this way, data of more children can be 
collected. In future study, it seems relevant to continue investigating the role of the several 
variables. First, it seems essential to examine the effect of Reumaatjes@work on physical 
activity more profoundly. As both the intervention group and control group have improved 
with reference to their physical activity level it seems crucial to gain more insight in the 
process of changing physical activity and the role of Reumaatjes@work within this dynamic 
system.  
In the current study, a significant association has been found between self-worth and 
physical activity within the intervention group. However, children in the control group show 
 54
more improvement on self-worth. It seems relevant to investigate the role of self-worth in 
future studies.  
 The information can be used in order to improve the intervention program, promoting 
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Appendix I Exercise Barriers Self-efficacy Scale  
 
Veel mensen bedenken allerlei ‘smoesjes’ om maar niet te hoeven sporten.  
Zou jij dat ook doen denk je?  
Kruis aan hoe zeker jij ervan bent dat je kan sporten als er één van deze dingen gebeurt. 
 
 Ik weet zeker dat ik één of 
meer dagen per week kan 


















Het weer slecht is (heel warm, 
regenachtig, heel koud). 
     
2 
Ik het sportprogramma of de 
activiteit saai vind. 
 
     
3 
Ik me niet lekker voel tijdens 
het sporten. 
     
4 Ik in mijn eentje moet sporten.      
5 Sporten niet leuk is. 
     
6 
De plek waar ik sport moeilijk 
te bereiken is. 
     
7 
Ik de sport of de activiteit niet 
leuk vind 
     
8 Ik veel huiswerk moet doen. 
     
9 
Ik me erg onzeker voel als er 
andere mensen bij zijn. 
     
10 
De begeleider niet tegen me 
zegt dat ik mijn best doe 
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Appendix II Competentie Belevingsschaal voor Kinderen (CBSK),  
scale ‘global self-worth’ 
 
Hoe denk jij over jezelf? 
 
 Kies welke zin het beste bij jou past 




























best wel tevreden 
over zichzelf 
  
  Sommige kinderen 
vinden de manier 
waarop hun leven 
gaat niet zo fijn 
maar Andere kinderen 
vinden de manier 
waarop hun leven 
gaat wel fijn 
  
  Sommige kinderen 
zijn tevreden met 
zichzelf als persoon 
maar Andere kinderen zijn 
vaak niet tevreden 
met zichzelf als 
persoon 
  
  Sommige kinderen 
zijn gelukkig met 
het soort kind dat ze 
zijn 
maar Andere kinderen 
willen vaak liever 
iemand anders zijn 
  
  Sommige kinderen 
zijn erg blij met hoe 
ze zijn 
maar Andere kinderen 
zouden graag anders 
willen zijn 
  
  Sommige kinderen 
vinden de manier 
waarop ze veel 
dingen doen niet 
goed 
maar Andere kinderen 
vinden het prima 













Appendix III Childhood Health Assessment Questionnaire (CHAQ), scale 
‘discomfort’ 
 
Zet een verticale streep door de lijn om de ernst van de pijn die je de afgelopen week door je 
reuma hebt gehad aan te duiden  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Geen 
pijn 
Veel 
pijn 
